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Potential Molecular Wires by an Iterative 
Doubling Approach. Doubling f Molecular 
Length at Each Iteration 
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The ultimate computational system would consist of 
Iogrc devjces that are ultra dense, ultra fast, and molecular 
sued. I Though bulk organic materials can indeed be 
semiconducting or even conducting, 2 electronic conduction 
based upon single or small packets or molecules has not 
been demonstrated and it is theoretically controversial 1 
Present nanopatterning techniques allow lithographic 
probe assemblies to be engineered down to the 100 A md 
regime 3 in an attempt to span this 100 A gap with 
molecules and to assess the feasibility of molecular wire 
conduction, we describe here a new rapid synthetic 
approach to potential molecular wires based on 
ougo(thiophene-ethynylene) derivatives. 4 ^ 

•i, T^fy^esis of the key monomer 4, whose length 
will double at each stage is below.* The iterative 
divergent/convergent synthetic approach is outlined in 
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Scheme I. The sequence involves partitioning 4 into two 
portions; lodinating the 5-position in one of the portions to 
form 5 and protodesilylating the alkynyl end of the second 
portion to form 6. Bringing the two portions back 
together in the presence of a Pd/Cu catalyst 6c couples the 
aryl iodide to the terminal alkyne. thus generating the 
dimer 7. Iteration of this reaction sequence doubles the 
length of the dimer 7 to afford the tetramer 10, and so on 
to the octamer 13, and finally the 16-mer 16. 

The optical spectra are interesting in that a near 
saturation of the systems appears to have occurred by the 
octamer stage so that doubling the conjugate length to the 
16-mer caused tittle change in the absorbance maximum. 
The results of the size exclusion chromatography (SEC) are 
also quite intriguing. SEC is not a direct measure of 
molecular weight but a measure of the hydrodynamic 
volume. Thus by SEC using randomly coiled polystyrene 
standards, the number average molecular weights (Mn) of 
rigid rod polymers are usually greatly inflated relative to 



C ? larW / lghts(MW >- Accordingly, the SEC 
recordedMn values of the octamer (13) (M n =161 0 . aaS 
MW=1 146) and 16-mer(16) (M n *3960. actual MW=222m 
were much greater than the actual MWs. Conversely the 
monomer (4) through tetramer (10) had M n vS'tntt 
were very dose to me actual values because they are in T 
low MW region, prior to significant polystyrene coilin* 

More recently developments in the area' of 
dS?",^" reseaich has mcluded ** ^thesis of a 
Jf^?^ 12ed With P h ? n y Poop, 

19, an orthogonally fused 50 A titiophene-eftynytene 
oligomer 20. and two monofunctionaliied 16-mera wi* 
phenyl thioester end groups 21 and 22.7.8 These ohenvl 
thioester, can be cleaved* thiols which have a «S 
affinity for gold. These thiols would then serle £ 

Uesjgn Ltd. for the use of their synthetic data base. 
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